I. Introduction
Smith-Purcell radiation (SPR) is generated by the interaction between electron beam and electric field on a diffraction grating surface, and covers a broad band ranging from visible light to millimeter waves. As the first step to examine practical applicability of a single -tip Si field emitter to SPR, we chose the visible spectra range because a detector is easily available.
In this paper we describe SPR using a single-tip Si field emitter a t the low power level such as the beam.current of 20-200 nA and accelerating voltage of 25-30kV.
Experimental apparatus
Single-tip Si field emitters were fabricated by a conventional method using reactive ion etching (RIE) and thermal oxidation 0-7803-8397-4/04/$20.00 02004 IEEE
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sharpening. 2-3ncm n-type (lOO)-oriented single-crystal silicon wafer was used as an emitter substrate. The emitter has a 1.5 pm gate aperture in diameter and 1 ~.lm tip height. All SPR experiments were carried out in an ultra high vacuum chamber. The vacuum chamber was pumped down to -1.5 x 10-7 Pa. Figure 1 shows the experimental apparatus. The acceleration voltages were -25kV, -27.5kV and -30kV. Figure 2 shows the SPR spectra measured by using a 550 nm pitch grating. Several peaks are obtained and blue-shifted with increase of the acceleration voltage. The peaks are observed in the wide range from near ultraviolet to near infrared. The peaks coincide well with the simulation results, as shown in Fig.3 (a) . Fig.3 (b) shows the dependence, of the wavelength on the radiation angle. This measurement system can detect about 20-degree wide radiation angle. This is the reason why the peaks are relatively broad.
IV. Summary
We have successfully observed SPR at wavelength 300-900nm a t the low level such 
